Single-step mineralization of woodpile chitosan scaffolds with improved cell compatibility.
A facile and efficient single-step mineralization approach was exploited for achieving nanoscopic hydroxyapatite (HAP) crystal layer in chitosan porous matrix, wherein a mixed water-ethanol solvent was used to control the growth of minerals. The crystallographic structure, morphology, and mechanical properties of the scaffold were analyzed with XRD, FTIR, environmental scanning electric microscopy (ESEM), TEM, and compression tests. The behaviors and responses of MC3T3-E1 pre-osteoblast cells on the scaffolds were studied as well. The results showed that the scaffolds kept woodpile structure with predefined and controlled hierarchical structure after mineralization. The inorganic phase in the mineralized chitosan scaffolds was determined as pure rod-like HAP, which settled densely on the matrix. The compression strength and compressive modulus of the scaffolds increased dramatically to 0.54 ± 0.005 MPa and 5.47 ± 0.65 MPa, respectively. During a culture period of 2 and 3 weeks, cell proliferation and in-growth were observed by phase contrast light microscopy and SEM. The alkaline phosphatase (ALP) activity increased after 1 week. Cell viability and cell proliferation index (PI) obtained higher values than that of the chitosan scaffolds. The novel single-step mineralization approach and the porous hybrid scaffolds would be a promising method for designing hybrid bone graft.